In case of permanent overheat, an operational period of an accumulator battery decreases from 5-6 years to 2-3 years. (Kreyt andBlek, 1983; Zvonovet al., 2001; Slabosritskyet al., 2011; Slabosritsky et al., 2012 ,Slabosritsky et al., 2013 .
To solve this problem accumulator batteries are equipped with cooling, air or fluid units. (Hendrickset al., 2010) . The most popular are fluid units, due to their better heating capacity and heat conductivity, which makes them more effective than air ones.
When designing an accumulator battery cooling system, the question arises for what operating capacity this system should be designed. Apparently, it depends on the heating capacity of the accumulator battery's operation during charging and discharging processes. ; Kim Gi-HeonandPesaran, 2006).
The main part
It is assumed that the heat emission capacity should be conducted the following way. The VAZ-1817 electromobile (Ellada) serves as an example. In case of charging an accumulator battery in a stationary mode with direct current, the calculation is simple. It is a squared charging current, multiplied by total impedance of the battery. The result is the heat emission capacity.
Accumulator battery of the VAZ-1817 consists of 79 accumulator cells of WB-LYP90AHA type, the total impedance of a single accumulator is 0.0021 Ohm. The charging current of an on-board charging device is 12.5 A.
Heating capacity, emissioned in the accumulator battery is calculated according to the formula: P=racn ...(1) where: I -chargingcurrent; r ac -accumulator cell total impedance; n -number of accumulator cells in the battery. Thus P = 12.52 × 0.0021 × 79 = 26 W Thus the heat emission capacity of the battery within this charging mode amounts to 26W. In case of charging from an external charging device, the acceptable charging current is 63A. In this case the heat emission capacity of the battery, calculated according to the (1) formula amounts to 660W. On operational modes, i.e. motion modes of a vehicle, it is rational to calculate the heat emission energy using the mathematical simulation. The calculation should be based on the standard motion mode, for example, a testing cycle according to the UNECE Regulation # 83 "Uniform provisions concerning the approval of vehicles with regard to the emission of pollutants according to engine fuel requirements".
The testing cycle consists of urban and extra-urban driving cycles. The urban driving cycle consists of four equal stages, the duration of which is 195 sec; the stages should follow without pauses. The distance covered by a vehicle is 4.052 km, which results in the average speed that amounts to 18.7 km/h. The maximum speed is 50 km/h. The end of the urban driving cycle tests is followed by the extra-urban driving cycle at a speed 120 km/h. This part of the cycle continues for 400 sec, and the covered distance is 6.955 km. Picture 1 shows the testing cycle of the Regulation # 83. Picture 1. -The testing cycle of the UNECE Regulation # 83
To perform calculation research of the mathematical simulation model of an electromobile the AVL CRUISE software package was used.
The AVL CRUISE software is designed for electromechanical systems simulation using methods of multimass systems dynamics and developed by the AVL Advanced Simulation Technologies Department.
The required information my be obtained by calculation research of the current value or squared current per cycle.
Picture 2 shows a current curve of the accumulator battery of the VAZ-1817 in motion in the considered cycle.
Picture 2. -The accumulator battery currents during the VAZ-1817 motion in the cycle, according to the UNECE Regulation #83 Picture 3 shows the stress curve of the accumulator battery during the VAZ-1817 motion in the considered cycle. Picture3. -The accumulator battery stress during the VAZ-1817 motion in the cycle, according to the UNECE Regulation #83.
Picture 4 shows the curve of the squared accumulator battery current integral value, designed on the full cycle, according to the UNECE Regulation # 83.
Picture 4. -The curve of the squared accumulator battery current integral value on the full cycle, according to the UNECE Regulation # 83
The analysis of the curve of thesquared accumulator battery current integral value on the full cycle, according to the UNECE Regulation # 83, built using the mathematical simulation (picture 4) allows to calculate heat losses in the accumulator battery both in the full cycle and in the urban and extra-urban driving cycles. These modes are given below.
Motion in the full cycle
Calculation is made according to the following formula:
... (2) where: ΔI2 -increment of the squared accumulator battery current integral on the considered section; t -timedurationoftheconsideredsection; rac -accumulator cells total impedance; n -number of the accumulator cells in the battery. From the function on the Picture 4 we have: ΔI2 = 2.24 × 106; t = 1200sec; rac = 0.0021 Ohm; n = 79. Thus: = 310W.
It means that the heat emission in the considered operational mode of the accumulator battery is at the level of 310W.
Motion mode in the urban driving cycle
From the function on the Picture 4 we have: ΔI2 = 0.36 × 106; t = 800 sec; rac = 0.0021 Ohm; n = 79. Thus: P = 74.6W.
Motion mode in the extra-urban driving cycle
From the function on the Picture 4 we have: ΔI2 = 1.88 × 106; t = 400 sec; rac = 0.0021 Ohm; n = 79. Thus: P = 780W.
Choosing the cooler capacity according to the considered full cycle at the level of 310 W in the extra-urban cycle section results in the accumulator battery heating ). The value of the accumulator battery temperature increase is calculated in the following way.
Specific heating capacity of the lithiumionic accumulators amounts at (formula 3) c =1.1 kJ/kg* o C. In this case, the temperature increment is calculated according to the following formula:
Where: ΔP-increment of the heating capacity, equal to the difference between the heating and cooling capacities, C. There is high probability that the obtained heating is compensated through the battery panels, the way it is done in the currently existing electromobiles (Bahmutov and Karpukhin, 2012) . However, it must be considered that these electromobiles operate in above-zero temperatures, or in extremis in moderate belowzero temperatures. In Russia, however, the environment temperature may reach critical low temperatures. In this case, it is necessary to ensure proper thermoinsulation of accumulator batteries, minimizing contact of their internal content and environment (Terenchenko and Karpukhin, 2014) . This aspect presumes the requirement for internal cooler implementation. Verification of the cooler's characteristics is assumed to be performed according to the proposed methodology.
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